D URING the last few years, we have come to prefer fractional cisternal pneumoencephalography to fractional lumbar pneumoencephalography, and have used it in over 100 patients with spaceoccupying lesions of various types. In no instance was a serious complication encountered. We feel that the cisternal technique is superior because better filling of the ventricular system is obtained using a smaller volume of air, because the patient thereby experiences less headache and other side effects such as nausea and vomiting, and because it is possible to use this method with the patient in the semirecumbent position. This position is a definite advantage when the patient is lethargic or has a marked hemiparesis. Fractional cisternal and fractional lumbar pneumoencephalography are, of course, both superior to lumbar pneumoencephalography using the technique of large replacement.
Method
The technique of insertion of the cisternal needle and the precautions used have been described previously. 2 If a lesion definitely is known to be supratentorial, the air may be injected with the patient comfortably recumbent on a stretcher. His shoulders are elevated slightly by a pillow or adjustable support and his head is held forward by an assistant so that Reid's base line is horizontal. Twenty or more cc. of air are injected slowly through a No. s needle, a drop of fluid being allowed to run back into the syringe after every few cc. to check that the needle has not moved. If no fluid returns, one must assume that the needle has gone in too far rather than that it has come out of the cistern. It is, therefore, withdrawn outside the atlanto-occipital membrane and then replaced. If headache develops before 15 cc. have been injected, air is entering the subarachnoid space rather than the ventricles because (a) it is being injected too fast, (b) the position of the head is inaccurate, or (c) there is organic obstruction to its entry. The normal capacity of the undilated ventricles is about 18 cc. and headache develops before ~0 cc. are injected. Usually a further 5 cc. then are injected after the onset of headache to insure good filling. If headache does not develop after injection of about ~0 or ~5 cc., then the ventricles are enlarged or the needle has become displaced into the muscles of the neck. If visualization of the suprasellar region is required, the head is tilted back gently and a further 5 to 10 cc. of air are injected. This definitely will cause headache. If visualization of the suprasellar region only is required and the filling of the ventricles is unimportant the head may be tilted back from the beginning and a total of 10 cc. will suffice. When the desired amount of air has been injected radiographs are taken in standard positions by placing the patient's head upon the roentgen-ray machine without moving him from the transport stretcher.
For investigations of the posterior fossa, the patient is seated in a chair with his head placed against the roentgen-ray machine. After the needle has been inserted into the cisterna magna, it is connected to the syringe by means of a long polyethylene catheter, allowing the operator to remain safely behind a lead shield. Seven cc. of air are injected over a period of about 45-60 sec. An occasional drop of fluid is allowed to run back into the syringe to check the position of the needle. As the injection is being completed, posteroanterior and lateral roentgenograms are taken. Further air then is injected at the same rate and as the 14th cc. is being injected, two additional films are exposed. If the cerebellopontine angles are to be inspected, the head is tilted laterally, first to one side and then to another, towards the end of the injection and posterioranterior films are taken. It is unusual to require more than 14 cc. for an adequate visualization of the posterior fossa. If visualization of the lateral ventricles then is required, further air to a total of ~0 or more cc. is injected. The patient is placed on a table or stretcher and the standard radiographic exposures are made.
If the ventricles do not fill by means of air injected by the cisternal route, they will not fill at the same examination by air injected from the lumbar route. If it is considered that the failure has been a technical one and if the matter is not urgent, a repeated examination 5 to 7 days later may be successful. If the obstruction is considered to be an organic one and there is reasonable chance of the ventricles being enlarged, we favor central ventriculography as first described to us by Azambuja. 1 In this technique a No. 8 rubber catheter is introduced through a frontal burr hole into the lateral ventricle from which it falls into the 3rd ventricle through the dilated foramen of Monro. By this means the 3rd ventricle, aqueduct and 4th ventricle may be outlined using 5 or 6 cc. of air only and with virtually no distress to the patient. This method has been described recently in detail by Sedzimir and Iwan. 3 If the obstruction is not a midline one and if angiography has not provided adequate information, then a standard ventrieulogram using ventricular needles inserted through posteriorly placed burr holes is carried out. This is rare. 
Results
The types of lesions studied are listed in Table 1 . Of these 100 patients, a total of ~9 had papilledema at the time of pneumoencephalography. The amount of air injected averaged ~6.3 cc. but as the series progressed less was used. Complications encountered were rather sudden syncope in six instances, two generalized seizures, three focal seizures and one instance of drowsiness. The syncopes occurred almost without warning and lasted a matter of minutes or seconds. Complications did not appear to affect the clinical course of any patient. (These complications did not occur in a concurrent series of patients who had similar pneumograms but who did not have space-occupying lesions.)
In s patients air failed to enter the ventricular system or the ventricular system was visualized incompletely. They fall into three groups. Group A consisted of 8 patients in whom no air entered the ventricular system. One patient had a cyst occluding the 4th ventricle that was subsequently demonstrated by ventriculography. Another had an acoustic neurinoma which was outlined by subarachnoid air. A third had a cerebellar metastasis which pressed upon the 4th ventricle. In the remaining 5 patients pneumography was considered to be a technical failure. Two factors contributed to technical failure. One was the aspiration of cerebrospinal fluid before air was injected, which facilitates spread of the air over the surface of the brain. Another was the performance of the procedure soon after lumbar puncture. Following lumbar puncture, spinal 
